Characteristics of the formation of enzyme-bound ATP from medium inorganic phosphate by mitochondrial F1 adenosinetriphosphatase in the presence of dimethyl sulfoxide.
Addition of dimethyl sulfoxide promotes the formation of enzyme-bound ATP from medium Pi by mitochondrial F1 adenosinetriphosphatase that has tightly bound ADP present. Measurements are reported of medium Pi in equilibrium H18OH exchange and of the dependence of formation of enzyme-bound ATP on Pi concentration. Attainment of an apparent equilibrium between medium Pi and bound ATP requires longer than 30 min, even though the rates of Pi binding and release after apparent equilibrium is reached would suffice for a faster approach to equilibrium. Slow protein conformational changes or other unknown modulating factors may be responsible for the slow rate of bound ATP formation. After apparent equilibrium is reached, each Pi that binds to the enzyme reversibly forms ATP about 50 times before being released to the medium. The rate of interconversion of bound ATP to bound ADP and Pi is much slower than that in the absence of dimethyl sulfoxide as measured with sufficiently low ATP concentrations so that single-site catalysis is favored. Although the interconversion rate is slowed, the equilibrium constant for bound ATP formation from bound ADP and Pi is not far from unity. Dimethyl sulfoxide favors the formation of enzyme-bound ATP by promoting the competent binding of Pi to enzyme with ADP bound at a catalytic site rather than by promoting formation of bound ATP from bound ADP and Pi.